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of  the  Work  OB  Jtsflectlom  lebwlee 


Partly  with  previous  (ML  support,  the  study  of  the  polarisation  in 
reflection  nebulae  we*  completed  end  published  la  the  Astronomical  Journal 
and  in  the  McDonald  Observatory  Contributions,  This  work  included  an  inter- 
caaparlson  with  the  Mia  theory  of  scattering  by  swell  particles  end  an  intar- 
coapsrisoa  with  the  nessursswnfs-  of  Interstellar  polarisation.  A  reprint 
is  attached. 


Publication  of  Observations  of  Asteroid 


t curves 


Previous  OM  support  helped  us  to  get  started  with  s  progren  of  obser¬ 
vations  of  asteroid  lightcexves.  This  has  new  bee owe  n  note  extensive  pro¬ 
gram,  especially  because  the  reductions  and  the  analysis  of  the  data  la  a 
big  job,  end  the  support  is  taken  over  by  the  Rational  Aeronautics  and  Space 
Administration.  The  first  paper  of  this  Jointly  supported  work  is  about  to 
appear  in  the  Astronomical  Journal  tad  reprints  will  be  submitted  to  the  OSS 
distribution  list  soon  as  they  became  available. 


The  Abstract  of  this  paper  is  as  follows: 

A  oat  of  13  light  carves  for  A  Vewta  was  obtained  between  Bovadber 
1958  and  May  1959-  The  set  is  compared  with  ligbt  curves  observed  in 
1950  (by  H.  L.  Johnson),  in  1952  (B.  L.  Harris},  in  1954  CL,  3inneadijk‘ 
and  is  1967  (this  paper).  The  speed  as  well  as  the  sense  of  rotation 
are  derived  from  the  effect  of  aspect  change  on  the  apparent  rotational 
period  ("photometric  astrometry").  The  rotation  is  direct,  the  true 
period  la  5**2tf*  3X?665  (£09003  p.e.},  and  the  ecliptic  longitude  and 
latitude  of  the  north  pole  are  126*  (£5°)  and  +65°  (£4*).  Vest*  diffen 
from  the  ether  asteroids  in  that  its  light  curve  has  only  one  nariauci 
and  one  minimum,  indicating  a  nearly  spherical  shape  for  Vesta  with  a 
darker,  and  slightly  bluer,  region  cn  cue  side.  The  brightness-phase 
function  thaws  a  nonlinear  increase  near  opposition  (“opposition  effect1 
The  colors  B~V  and  tf-3  increase  with  the  orbital  phase  angle  {“redder!- . 
with  phase"). 


Polarisation  Masscrawents  of  tfra  Crab  Be  bo.  la 


First  exploratory  measurements  ware  made  with  tnc  21-inch  Catalina 
reflector,  as  reported  in  the  Quarterly  Progress  Report  of  30  Jane  1967.  The 
Crab  was  setting  at  this  time,  and  the  series  of  measurements  was  incomplete 
However,  great  promise  is  shown  and  the  work  will  be  continued 


Publication  of  e 


aer  on  Ha  Cephei 


A  paper  by  Coyne  and  Fru# reus'd  has  been  accepted  for  publication  in  th: 
Astronomical  Journal,  and  reprints  will  be  sent  to  this  distribution  list  es 
soon  as  they  becoaa  available. 

The  Abstract  of  the  paper  is  as  follows: 


ilsrtf  poloriaetrlc  observations  of  n  Cophal  in  nine  spectral 
regions  made  during  the  years  1965-67  are  presented.  These  are 
combined  with  other  polariaetrlc  and  photometric  observations  In 
*  discussion  of  tha  wavelength  and  tint  dependence  of  the  polarisa¬ 
tion  of  this  star,  large  changes  in  polarisation  occur  in  the 
course  of  a  few  months*,  The  wavelength  dependence  of  polarisation 
varies  with  time.  The  polarisation  position  angle  for  the  intrinsic 
competent  of  this  star’s  polarisation  varies  both  with  time  and  with 
wavelength.  The  predominant  presence  of  intrinsic  polarization  may 
indicate  that  at  least  a  part  of  the  reddening  of  this  star  can  be  of 
circumatellar  origin.  This  costs  doubts  on  tke  applicability  of  the 
conclusion  'abort  the  absence  of  ics  particles,  based  on  the  Stretcaccpo 
1'i  observations  of  p.  Cephei,  to  the  general  interstellar  medium.  AI30. 
this  eta r  should  not  be  used  In  the  determination  of  the  interstellar 
absorption- to-redding  ratio. 


Work  ca  the  ..Xotrinaic  , -Stellar  1*0  lariz&t  ions.  ^ 

Serkowaki,  Krussaweki,  and  Gehrals  have  completed  a  manuscript  on  the 
intrinsic  polarisation*  observed  cn  other  red  stars.  This  papor  will  be  sub¬ 
mitted  for  publication  in  tho  Astronomical  Journal  shortly,  and  reprints  will 
bo  aant  to  -he  CJJR  distribution  list  as  soon  as  thoy  are  available. 


The  Abstract  of  thin  paper  is  a«  follow*; 

‘teenty-throa  red  variable  stars  ware  observed  for  polarization  in 
cevornl  spectral  regions  in  the  rang/i  0.3  -  1.0  ia„  The  polarization 
steeply  rices  Into  ultraviolet  attaining  in  seme  cases  at  least  ST. 

The  rate  of  the  increase  is  generally  faster  than  the  1/X  lew.  The 
cnrbcu  stars  differ  from  the  M-typc  a tarn  by  hlghnr  occurrence  of 
larger  polarizations  and  by  flat  wavelength  dependence!  in  yellow-blue . 

Beth  degree  of  polarization  and  position  angla  usually  shew  large 
variations  with  time.  The  better  observed  stars  show  changes  in  polari 
station  closely  correlated  with  the  light  varlsticas.  The  wive  length 
dgpendemea  of  polarisation  clco  changes  in  time.  The  sfcaep  wavoloageh 
dependence  can  be  explained  by  the  molecular  scattering  in  an  extended 
asaymatric  envelopes  however  a  Dimple  model  of  ouch  an  envelope  gives 
the  maximum  polarization  equal  to  5.51  —  asallcr  then  the  observed 
values.  The  absorption  by  graphite  platelets  can  work  in  carbon  stars 
but  it  cannot  ajrplain  Che  gone  roily  .’large  polarizations  in  M-type  stars,. 

Til®  support  by  the  Office  of  Koval  Research  has  helped  us  getting  started 
in  various  now  explorations.,  The  greatest  cxunsplo  in  my  case  is  that  off  the 
high-altitude  boilooningj  the  first  discussions  of  problems  and  solutions  wern 
hold  «£  OMR  Headquarters  and  these  discussions  wore  quite  stimulating  and 
helpful,  OUR  even  helped  us  to  find  the  appropriate  amount  of  financial  support, 
for  this  "Polariscnpe  program”  which  has  now  become  almost  «  successful  routine. 

Sevnral  of  my  students  end  col /.eagres  and  I  are  indebted  to  the  Office  :f 
Kava'i  Research  in  General r  nod  to  Misr.  Jean  R.  Streeter  in  particular,  for  t.  v 
support  «ad  tho  encouregemsnt  of  out*  work. 

Too  Gehrels 
Turnon ,  ArJ.  Komi 
30  September  1967 


